Purification and properties of soluble actin from sea urchin eggs.
Unfertilized eggs of the sea urchin, Strongylocentrotus purpuratus, were homogenized in a buffer containing 0.1 M KCl and 2 mM MgCl2 at pH 6.85. About 50% of the actin was recovered in the high-speed supernate of the homogenate. More than 80% of the actin in this supernate was found to be monomeric upon gel filtration chromatography through a Sephadex G-150 column or by a DNase I inhibition assay. The critical concentration for polymerization of this actin prior to further purification was 0.3-0.9 mg/ml under various conditions. Actin was purified to near homogeneity from the Sephadex G-150 pool with high yield. The purified actin had a critical concentration for polymerization of 0.02-0.03 mg/ml. The isoelectric point of the crude actin and the purified actin was the same. Indeed, we found that there is only one isoelectric focusing species of actin in the sea urchin egg, and it has an isoelectric point more basic than rabbit skeletal muscle actin. The discrepancy between the polymerizability of the crude and purified actin may be due to the presence of factors in the crude fraction which inhibit the polymerization of actin.